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(54) MOTOR DRIVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve workability 
in the maintenance and administration work by 
providing an aperture in one of a motor case and 
inverter case at the position corresponding to a 
coupling area between the other end of a coupling 
member and a motor and providing a cover to be 
removable to the aperture. 

SOLUTION: A coupling member 51 coupling a motor 
and an inverter 13 is disposed within a motor case 14 
and an inverter case 16 and the lower end part of the 
coupling member 51 is accommodated in an 
accommodation chamber 68. An aperture- 75 is 
formed at the position corresponding to the coupling 
point between the coupling member 51 and a 

pressure contact terminal 41 and a removable cover is disposed to the aperture 75. 
Thereby, access can be made to the accommodation chamber 68 via the aperture 75 by 
removing the cover. As a result, since the motor and inverter 13 may be easily divided for 
the purpose of maintenance and administration, workability in the maintenance and 
administration works of motor drive can be improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A motor and the motor case which forms the motor hold room in which this motor is held. 
The inverter which is equipped with two or more transistors, is made to generate the phase current by 
making this each transistor turn on and off, and supplies this phase current to said motor. The 
inverter case equipped with a partition means for it to be fixed to right above [ of said motor case ] 
free [ attachment and detachment ], and to form the inverter hold room in which said inverter is held, 
and to divide said motor hold room and an inverter hold room. Penetrate said partition means and 
extend, and while having said inverter and the connection member to which the other end is 
connected with said motor and connects said inverter and said motor electrically, an end Either said 
motor case or an inverter case is motorised equipment characterized by equipping the location 
corresponding to the connection of the other end of said connection member, and a motor with 
opening, and covering being arranged in it by this opening free [ attachment and detachment ]. 
[Claim 2] Said opening is motorised equipment according to claim 1 formed in the medium case 
formed in either said motor case or the inverter case free [ attachment and detachment ]. 
[Claim 3] Said connection member is motorised equipment according to claim 1 which consists of 
the insulating member arranged between the adapter of the shape of a metal rod, and this adapter and 
said partition means. 

[Claim 4] Motorised equipment according to claim 1 with which the 1st seal member is arranged 
between said partition means and insulating members, and the 2nd seal member is arranged between 
said insulating members and adapters, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to motorised equipment. 

[0002] 

[Description of the Prior Art] In the motorised equipment carried in the former, for example, an 
electric vehicle, a motor is controlled by CPU, a torque command, a resolver signal, etc. are inputted 
into this CPU, and the current command signal generated based on these signals is outputted from 
said CPU. And said current command signal is inputted into a current comparison circuit, a current 
command signal is compared with the motor current signal fed back from the motor in this current 
comparison circuit, and deflection is called for. 

[0003] The deflection called for in said current comparison circuit is outputted to an PWM signal 
generating circuit, in this PWM signal generating circuit, the deflection and the criteria chopping sea 
which were inputted are compared, a switching pulse is generated based on a comparison result, and 
this switching pulse is outputted to a gate circuit as an PWM signal. And this gate circuit outputs the 
inputted PWM signal to an inverter, and this inverter switches a direct current from a dc-battery, and 
generates the alternating current of a three phase circuit (U phase, V phase, and W phase). Thus, a 
motor drives by supplying this generated alternating current. 

[0004] however — since said motor and inverter are formed with an exception object, respectively 
and are connected with lead wire in said motorised equipment ~ the electromagnetism from this lead 
wire — a noise will occur. Then, the motorised equipment which arranged the inverter in right above 
[ of a motor ] in one is offered (refer to JP,6-30547,A). In this motorised equipment, a heat sink is 
formed in the lower part of the inverter case where an inverter is held, and the both-sides wall of this 
heat sink is fixed to the side face of a motor. Moreover, while attaching a connector in the lead wire 
by the side of a motor and attaching a socket in the substrate by the side of an inverter, respectively, 
he is trying to connect a motor and an inverter by connecting said connector and socket. 
[0005] in this case — since said lead wire can be shortened — electromagnetism — it can control that a 
noise occurs. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the connection section of said connector 
and socket is arranged in an inverter case, when dividing a motor and an inverter for maintenance, 
management, etc., in said conventional motorised equipment, it is necessary to remove said inverter 
case from a motor and to detach a connector and a socket. Therefore, the workability in maintenance, 
management, etc. will fall. 

[0007] Moreover, although said lead wire is expensive, since even the substrate by the side of an 
inverter is made to extend for a long time, the cost of motorised equipment will become high. This 
invention aims at offering the motorised equipment which can make cost low while it can solve the 
trouble of said conventional motorised equipment and can raise the workability in maintenance, 
management, etc. 
[0008] 

[Means for Solving the Problem] Therefore, it sets to the motorised equipment of this invention. A 
motor and the motor case which forms the motor hold room in which this motor is held. The inverter 
which is equipped with two or more transistors, is made to generate the phase current by making this 
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each transistor turn on and off, and supplies this phase current to said motor. The inverter case 

equipped with a partition means for it to be fixed to right above [ of said motor case ] free 

[ attachment and detachment ], and to form the inverter hold room in which said inverter is held, and 

to divide said motor hold room and an inverter hold room, Said partition means is penetrated and it 

extends, and the other end is connected with said inverter with said motor, and an end has the 

connection member which connects said inverter and said motor electrically. 

[0009] And either said motor case or an inverter case equips the location corresponding to the 

connection of the other end of said connection member, and a motor with opening, and it is arranged 

in it by this opening free [ attachment and detachment of covering ]. In other motorised equipments 

of this invention, said opening is further formed in the medium case formed in either said motor case 

or the inverter case free [ attachment and detachment ]. 

[0010] In the motorised equipment of further others of this invention, said connection member 
consists of the insulating member arranged between the adapter of the shape of a metal rod, and this 
adapter and said partition means further. In the motorised equipment of further others of this 
invention, further, the 1st seal member is arranged between said partition means and insulating 
members, and the 2nd seal member is arranged between said insulating members and adapters, 
respectively. 
[0011] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing about the 
gestalt of operation of this invention. The important section sectional view of motorised equipment 
[ in / in drawing 1 / the gestalt of operation of this invention ], the 1st sectional view of motorised 
equipment [ in / in drawin g 2 / the gestalt of operation of this invention ], The 2nd sectional view of 
motorised equipment [ in / in drawing 3 / the gestalt of operation of this invention ], The transverse- 
plane exploded view of a connection member [ in / in drawin g 4 / the gestalt of operation of this 
invention ], the side-face exploded view of a connection member [ in / in drawing 5 / the gestalt of 
operation of this invention ], The top view and drawing 7 which show the mounting condition of a 
connection member [ in / in drawing 6 / the gestalt of operation of this invention ] are the front view 
showing the mounting condition of the connection member in the gestalt of operation of this 
invention. 

[0012] In drawing, it is the inverter assembly by which 1 1 was arranged in the motor assembly and 
12 was arranged in right above [ of this motor assembly 11 ]. In said motor assembly 11, a motor 15 
is held in the motor case 14, and an inverter 13, a capacitor 102, and control board 103 grade are 
held in the inverter case 16 in the inverter assembly 12. 

[0013] Said motor case 14 consists of lid (cover) partial 14b which closes the end of cylindrical 
partial 14a of an owner bottom, and this cylindrical partial 14a mostly, and forms the sealed motor 
hold room 18. Medium case 16b arranged on the other hand between base 16a by which the inverter 
case 16 was arranged in the center, and this base 16a and said cylindrical partial 14a, A snap stop is 
carried out on bracket 16c and said base 16a. It consists of inverter covering 16d which forms the 
inverter hold room 19, and said medium case 16b and bracket 16c are fixed to base 16a by the bolt 
b2 respectively free [ attachment and detachment ] with a bolt bl at cylindrical partial 14a. 
[0014] And a partition means is constituted by the top wall 71 of said base 16a and medium case 
16b, and the motor hold room 18 and the inverter hold room 19 are divided by this partition means. 
Moreover, said hold room 68 and the motor hold room 18 are made open for free passage by the 
opening 75 which the hold room 68 was formed in medium case 16b, and was formed in the 
underside of medium case 16b, and the opening 1 15 which the top face of said cylindrical partial 14a 
was made to correspond with opening 75, and was formed in it. 

[0015] In addition, in the gestalt of this operation, although medium case 16b is set to the front-side 
of the motor case 14, bracket 16c is set to the rear-side of the motor case 14 and it is arranged as an 
exception object, respectively, it can form in one and can also arrange. Moreover, said inverter hold 
room 19 is sealed by said base 16a and inverter covering 16d. And the breather 101 for abolishing 
the atmospheric-pressure difference between inverter covering 16d inside and outside can be formed 
in said base 16a and bracket 16c, and air can move now to them freely through this breather 101. 
[0016] Moreover, two or more fins 24 are formed in the peripheral face of said cylindrical partial 
14a, and this each fin 24 emits the heat generated by the motor 15. On the other hand, two or more 
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fins 26 turn caudad, and are formed in the underside of said base 16a, and this fin 26 emits the heat 
generated by the inverter 13. And a hole is formed in the center of the pars basilaris ossis occipitalis 
of said cylindrical partial 14a, and the center of covering device part 14b, this hole is made to 
penetrate, a shaft 27 is arranged, and it is supported by bearings 29 and 30 free [ a revolution ]. 
Moreover, said hole of the center of said covering device part 14b is made to adjoin, heights are 
formed, and these heights are closed by the covering device material 33, and become the sensor 
room 34. 

[0017] And a resolver 35 is arranged in this sensor room 34, and this resolver 35 detects the 
magnetic pole location of a motor 15 based on the revolution of the shaft 27 which penetrates said 
hole and projects in the sensor room 34. It is mostly attached in the center, said motor 1 5 can be set 
to the shaft orientations of said shaft 27 — The three phase circuit generated in Rota 37 rotated, the 
stator 38 which was made to counter with said Rota 37 in the inner skin of the body of cylindrical 
partial 14a, and was fixed, and said inverter 13 with the shaft 27 (U phase) It consists of each coil 39 
of U phase to which the altemating current of V phase and W phase is supplied, V phase, and W 
phase. 

[0018] Therefore, a shaft 27 can be rotated while rotating Rota 37 by supplying the altemating 
current of a three phase circuit to each coil 39. Said Rota 37 is united with a shaft 27 ** (****)^ 
where the laminating of two or more steel plates is carried out. And a permanent magnet 105 is 
arranged in two or more [ in a circumferencial direction ] by the periphery of said Rota 37. This 
permanent magnet 105 is fixed in the condition of having been pressed down by the stoppers 106 
and 107 arranged in ends. 

[0019] Moreover, the rear case 81 is attached in the pars basilaris ossis occipitalis of said cylindrical 
partial 14a with a bolt b5. This rear case 81 has a crevice and the torque transmission room 83 is 
formed by fixing a rear cover 82 to the rear case 81 . And countershaft 84 is supported by said shaft 
27 and parallel free [ a revolution ] through bearings 85 and 86 at this torque transmission room 83. 
[0020] Moreover, the counter drive gear 87 is fixed to said shaft 27, the counter driven gear 88 and 
the parking gear 126 are fixed to countershaft 84, and the counter drive gear 87 and the counter 
driven gear 88 are made to unite ** (carrying out). And an output gear 89 is arranged by said 
countershaft 84, and a revolution of this output gear 89 is transmitted to differential equipment 90. 
[0021] This differential equipment 90 equips a periphery with a ring wheel 91, and consists of the 
side gears 95 and 96 of the right and left which gear with the pinion 94 supported free [ a 
revolution ] by the pinion shaft 93 and this pinion shaft 93 which were fixed to the differential casing 
92 supported free [ a revolution ] through bearings 79 and 80, and this differential casing 92, and this 
pinion 94. Therefore, with differential equipment 90, while transmitting the revolution transmitted to 
said flywheel starter gear 91 to the driving shafts 97 and 98 on either side, differential of these 
driving shafts 97 and 98 can be carried out, and a rotational frequency difference can be absorbed. 
[0022] in connection with ** (**) ** and said flywheel starter gear 91 rotating [ the object for 
lubrication, and the oil for cooling ], said oil **(is it? )-comes and is lifted by the bottom of said 
torque transmission room 83. And while the oil through which it was run circulates through the 
counter drive gear 87 in the torque transmission room 83, the counter driven gear 88, an output gear 
89, differential equipment 90, and flywheel-starter-gear 91 grade It is sent to the oilway 111 in a 
shaft 27 through the oil-reservoir pipe 110, and according to the centrifiigal force accompanying a 
revolution of Rota 37 It passes along the oil hole 108 formed in the shaft 27, and the oil groove 109 
formed in the stopper 106, and it is sent to the oilway 120 formed in Rota 37, Rota 37 is cooled, and 
a coil 39 is cooled according to the centrifugal force generated with a revolution of this Rota 37. 
[0023] By the way, lead-wire 39a of each of said coil 39 is prolonged up, respectively, and a 
pressure assembly terminal 41 is connected at the head of each lead- wire 39a. And this pressure 
assembly terminal 41 is connected with the connection member 51 with a bolt b3 in said hold room 
68. On the other hand, the output terminal 62 of each transistor module 13a of an inverter 13 is 
connected with the connection member 51 and a bolt b4 in inverter covering 16d. And this 
connection member 51 penetrates base 16a from the inside of said inverter covering 16d, penetrates 
the top wall 71 of medium case 16b further, and is prolonged in medium case 16b. In this medium 
case 16b, the hold room 68 which surrounds the soffit side of the connection member 51 is formed. 
In addition, said transistor module 13a is constituted by two transistors which are not illustrated. 
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[0024] Each connection member 51 consists of the bush 53 of the shape of a sleeve which consists of 
an insulating material (for example, "Nylon 66" (trade name)), the base material 54 of the shape of a 
sleeve which consists of an insulating material (for example, "Nylon 66"), and the adapter 56 of the 
shape of a rod which consists of a metal (for example, tough pitch copper), and said inverter 13 and 
motor 15 are electrically connected by this adapter 56. Said bush 53 penetrates the hole 118 formed 
in the top wall 71 of medium case 16b, extends caudad, and said base material 54 penetrates the hole 
119 formed in base 16a from said abutting surface, and is prolonged up, and it is made to extend 
from the abutting surface of base 16a and medium case 16b to said adapter 56 in said base material 
54 and a bush 53. In addition, an insulating member is constituted by said bush 53 and base material 
54. 

[0025] In this case, since a bush 53 is arranged between said adapter 56 and the top wall 71 of 
medium case 16b and a base material 54 is arranged between an adapter 56 and base 16a, 
respectively, an adapter 56 is electrically insulated from the motor case 14 and the inverter case 16. 
Moreover, since the connection member 51 which connects a motor 15 and an inverter 13 is 
arranged in the motor case 14 and the inverter case 16, lead- wire 39a can be shortened extremely, 
therefore, the electromagnetism from this lead-wire 39a — it can fiilly control that a noise occurs. 
[0026] Moreover, since the part between a motor 15 and an inverter 13 is connectable by the adapter 
56, compared with the case where all are connected with lead wire, cost of motorised equipment can 
be made low. While it has flange 53a in an upper bed and said base material 54 has flange 54a in a 
soffit, respectively, as for said'bush 53, said adapter 56 has projection 56a in the center section. And 
as flange 53a of said bush 53 and flange 54a of a base material 54 sandwich said projection 56a, they 
are compared, and further, as said flanges 53a and 54a of medium case 16b [ said base 16a and ] are 
pinched, they are compared. Therefore, the crevice 58 where the crevice 57 in which said projection 
56a is held holds said flanges 53a and 54a in the underside of said base 16a is formed in the top face 
of said flange 53a. 

[0027] And window part 53b is formed in said bush 53, the soffit of said adapter 56 is exposed by 
this window part 53b, and a pressure assembly terminal 41 is fixed to this soffit with a bolt b3. 
Therefore, attaching hole 56b is formed in the soffit of said adapter 56. Moreover, O ring 63 as 1st 
seal member is arranged in the periphery of said bush 53, O ring 64 as 2nd seal member is arranged 
in the periphery of said adapter 56, and the seal between a bush 53 and the top walls 71 of medium 
case 16b and of between an adapter 56 and bushes 53 is carried out, respectively. Therefore, since it 
can prevent that the oil in the motor hold room 18, dust (dust), etc. advance into the inverter hold 
room 19 through the hold room 68, the airtightness of the inverter hold room 19 can be raised 
further. Furthermore, between said medium case 16b and motor cases 14 and between said medium 
case 16b and coverings 70, the sealant which is not illustrated is applied between medium case 16b 
and base 16a, and it prevents that dust, water, etc. advance into the motor hold room 18, the inverter 
hold room 19, and the hold room 68 from the exterior. 

[0028] Moreover, two in a circumferencial direction turn off and lack said flanges 53a and 54a and 
adapter 56, and the time stop sides SI -S3 are formed, respectively. By the way, from a base material 
54, said adapter 56 is made to project up, penetrates a current sensor 66 and the spacer 67 made of 
rubber, and is prolonged further up. Therefore, by fixing said output terminal 62 to the upper bed of 
an adapter 56 with a bolt b4, said current sensor 66 can be forced on the upper bed of a base material 
54, and can be supported. Therefore, attaching hole 56c is formed in the upper bed of said adapter 
56. y 

[0029] Next, said medium case 16b is explained. Drawin g 8 is the sectional view of the medium case 
in the gestalt of operation of this invention. In drawing, 16b is a medium case, and this medium case 
16b consists of a top wall 71, a backwall 72, and a side attachment wall 73, and holds the soffit 
section of the connection member 51 in the hold room 68 surrounded with this top wall 71, the 
backwall 72, and the side attachment wall 73. And opening 74 is formed in the location 
corresponding to the connection of said connection member 51 and pressure assembly terminal 41 
( drawing 2 ) in a front face, and covering 70 is arranged in medium case 16b by this opening 74 free 
[ attachment and detachment ]. Therefore, by removing this covering 70, said hold room 68 can be 
accessed through opening 74, and the connection member 51 and a pressure assembly terminal 41 
can be detached and attached. Furthermore, the motor case 14, and medium case 16b and bracket 16c 
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can also be made to separate in the condition of having made the connection member 51 and the 
pressure assembly terminal 41 separating. 

[0030] Therefore, since a motor 15 and an inverter 13 can be easily divided for maintenance, 

management, etc., the workability in maintenance, management, etc. of motorised equipment can be 

raised. Furthermore, it can prevent that dust, water, etc. advance into the inverter hold room 19 

through the hold room 68 also in the condition that the inverter 13 was made to dissociate from a 

motor 15, with said O rings 63 and 64 from the exterior since the seal between a bush 53 and the top 

walls 71 of medium case 16b and of between an adapter 56 and bushes 53 is carried out, 

respectively. Therefore, the airtightness of this inverter hold room 19 can be held. 

[0031] In addition, opening 75 is formed in the underside of medium case 16b, and a pressure 

assembly terminal 41 is prolonged in the hold room 68 through said opening 75. In the gestalt of this 

operation, although he is trying to form said opening 74 in medium case 16b of the inverter case 16, 

it can also form in covering device part 14b ( drawin g 3 ) of the motor case 14. 

[0032] In addition, this invention is not limited to the gestalt of said operation, and it is possible to 

make it deform variously based on the meaning of this invention, and it does not eliminate these 

from the range of this invention. 

[0033] 

[Effect of the Invention] As explained to the detail above, according to this invention, it sets to 
motorised equipment. A motor and the motor case which forms the motor hold room in which this 
motor is held. The inverter which is equipped with two or more transistors, is made to generate the 
phase current by making this each transistor turn on and off, and supplies this phase current to said 
motor, The inverter case equipped with a partition means for it to be fixed to right above [ of said 
motor case ] free [ attachment and detachment ], and to form the inverter hold room in which said 
inverter is held, and to divide said motor hold room and an inverter hold room, Said partition means 
is penetrated and it extends, and the other end is connected with said inverter with said motor, and an 
end has the connection member which connects said inverter and said motor electrically. 
[0034] And either said motor case or an inverter case equips the location corresponding to the 
connection of the other end of said connection member, and a motor with opening, and it is arranged 
in it by this opening free [ attachment and detachment of covering ]. In this case, by removing said 
covering, it can access into a medium case through opening, and a connection member and a motor 
can be detached and attached. Furthermore, a motor case and an inverter case can also be made to 
separate in the condition of having made the connection member and the motor separating, 
[0035] Therefore, since a motor and an inverter can be easily divided for maintenance, management, 
etc., the workability in maintenance, management, etc. of motorised equipment can be raised. In 
other motorised equipments of this invention, said opening is further formed in the medium case 
formed in either said motor case or the inverter case free [ attachment and detachment ]. 
[0036] In this case, by removing said covering, it can access into a medium case through opening, 
and a connection member and a motor can be detached and attached. Furthermore, either a motor 
case or an inverter case and a medium case can also be made to separate in the condition of having 
made the connection member and the motor separating. Therefore, since a motor and an inverter can 
be easily divided for maintenance, management, etc., the workability in maintenance, management, 
etc, of motorised equipment can be raised. 

[0037] In the motorised equipment of further others of this invention, said connection member 
consists of the insulating member arranged between the adapter of the shape of a metal rod, and this 
adapter and said partition means fiirther. In this case, since the part between a motor and an inverter 
is connectable by the rod-like adapter, compared with the case where all are connected with lead 
wire, cost of motorised equipment can be made low. 

[0038] In the motorised equipment of further others of this invention, fiirther, the 1st seal member is 
arranged between said partition means and insulating members, and the 2nd seal member is arranged 
between said insulating members and adapters, respectively. Therefore, since the oil of the motor 
hold interior of a room, dust, etc. can prevent advancing into an inverter hold room, the airtightness 
of an inverter hold room can be raised further. Furthermore, it can prevent that dust, water, etc. 
advance into an inverter hold room through a hold room also in the condition that the inverter was 
made to dissociate from a motor, from the exterior. Therefore, the airtightness of an inverter hold 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the important section sectional view of the motorised equipment in the gestalt of 
operation of this invention. 

[Drawin g 2] It is the 1st sectional view of the motorised equipment in the gestalt of operation of this 
invention. 

[Drawin g 3] It is the 2nd sectional view of the motorised equipment in the gestalt of operation of this 
invention. 

[Drawing 4] It is the transverse-plane exploded view of the connection member in the gestalt of 
operation of this invention. 

[Drawing 5] It is the side-face exploded view of the connection member in the gestalt of operation of 
this invention. 

[Drawin g 6] It is the top view showing the mounting condition of the connection member in the 
gestalt of operation of this invention. 

[Drawin g 7] It is the front view showing the mounting condition of the connection member in the 
gestalt of operation of this invention. 

Prawin g 8] It is the sectional view of the medium case in the gestalt of operation of this invention. 
[Description of Notations] 

13 Inverter 

14 Motor Case 

15 Motor 
16a Base 

1 6b Medium case 

1 8 Motor Hold Room 

1 9 Inverter Hold Room 
5 1 Connection Member 

53 Bush 

54 Base Material 
56 Adapter 

63 64 O ring 

70 Covering 

71 Top Wall 

74 75,115 Opening 

[Translation done.] 
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iRST'So -eur. ^m^-y^ 1 6 btc^^. m)B^c:|c5C:t 
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